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SYSTEM FOR MONITORING HEALTH 
CONDITIONS OF AN INDIVIDUAL AND A 

METHOD THEREOF 

FIELD OF THE INVENTION 

The present invention relates to a method and System for 
monitoring a health condition of an individual, in particular 
his heart condition. 

BACKGROUND OF THE INVENTION 

Patients Suffering from chronic diseases, particularly car 
diovascular diseases, should continuously or periodically be 
monitored by medical Specialists to Stave off danger of 
death. Needless to Say, reaction time to cardiovascular 
changes of cardiac patients is a very important, and, even, 
determinant, factor in effective prevention of fatal attack. 

There is a great variety of Systems having a common goal 
of immediately detecting danger of health conditions of a 
patient and notifying a clinician without any action on the 
part of the patient. Such a system is disclosed in U.S. Pat. 
No. 5,339,821, which relates to a home medical system and 
a medical apparatus for use therewith by which a patient 
having a disease or a healthy person can measure the daily 
condition of the disease, or the condition of health, at home. 
The System thus enables the patient to check certain physi 
ological parameters, Such as blood pressure and pulse, by 
following on-line instructions coming from a medical Spe 
cialist at central medical Station site. 

U.S. Pat. No. 5,544,661 discloses a portable device 
attached to a patient and a central monitoring Station. The 
portable device typically provides access to one or more 
physiological parameters of the patient and transmits them 
to a clinician at the central monitoring station, when emer 
gency attention is required. The clinician has both voice 
contact with the patient and access to interventional thera 
peutic devices attached to the patient. 

Hence, in both of the above examples, continuous direct 
interaction between the patient and the clinician is required 
during the monitoring process. However, it is often the case 
that an individual, either Suffering from disease, in particular 
heart disease, or not, needs to check his health condition. If 
it appears that the individual is Sufficiently well and does not 
need emergency assistance, communication with a clinician 
at a central monitoring Station is clearly unnecessary. On the 
other hand, if either a dangerous situation really occurs, or 
the individual himself feels need for assistance, immediate 
contact with medical Specialists must be made. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method 
and System for monitoring a health condition of an 
individual, in which a central monitoring and Supervision 
Station is accessed only in case of actual or potential danger 
in the health condition of the individual. 

It is a further object of the present invention to provide 
Such a method and a System, wherein the individual is 
afforded a measure of control as to whether or not to acceSS 
the central monitoring Station. 

Thus provided according to one aspect of the invention is 
a method for monitoring a health condition of an individual 
comprising the Steps of: 

(a) measuring at least one physiological parameter of the 
individual and generating data representative of Said at 
least one measured parameter; 

(b) processing the data to detect a potential danger in said 
at least one measured parameter; 
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2 
(c) upon detecting the potential danger: 

(i) generating a warning Signal representative of the 
potential danger, 

(ii) providing, during a predetermined period of time, a 
Signal for indicating to the individual to actuate a 
personal communication means thereof; 

(d) upon actuating the personal communication means, 
transmitting an information message to the individual 
representative of Said warning Signal; and 

(e) in the absence of actuating the personal communica 
tion means during Said predetermined period of time, 
transmitting data indicative of the warning Signal to a 
central monitoring Station. 

In order to detect the potential danger in the physiological 
parameter, the measured data may be compared to a corre 
sponding reference value. 

Preferably, upon receiving the information message rep 
resentative of the warning Signal, the individual can either 
initiate contact with the central monitoring Station, or cancel 
the warning Signal. Upon receiving the information 
message, which may be vocal or displayed, the individual 
may store the warning Signal to keep a record thereof. 

According to another aspect of the present invention there 
is provided a System for monitoring a health condition of an 
individual, the System comprising: 

measuring means for attaching to the individual to mea 
Sure at least one physiological parameter thereof and 
for generating data representative of Said at least one 
measured parameter; 

processing means coupled to the measuring means for 
measuring the data representative of Said at least one 
measured parameter So as to determine whether said 
parameter is indicative of a potential danger condition 
and, if So, generating a corresponding Warning Signal; 
and 

a personal communication means of the individual, 
including: 
indication means responsive to the warning Signal for 

providing, for a predetermined period of time, an 
indicating Signal; 

message generating means for receiving the Warning 
Signal and generating an information message rep 
resentative thereof; 

acknowledgement means operative by the individual 
for acknowledging receipt of the indication Signal 
and producing an acknowledgment Signal; 

acceSS request means being either manually operated 
by the individual or being actuated automatically in 
the absence of Said manual operation a predeter 
mined period of time after receiving Said warning 
Signal for transmitting data indicative of the warning 
Signal to a central monitoring Station; and 

acceSS request disabling means coupled to the access 
request means and to the acknowledgment means 
and responsive to the acknowledgement Signal for 
disabling automatic operation of the access request 
CS. 

The measuring means preferably includes infra-red and 
other electronic transducers. The processing means may 
comprise a first memory for Storing a reference value for the 
physiological parameter to be measured; a Second memory 
for Storing the warning Signal; and a Self-programming 
means coupled to the first and Second memories, and to the 
personal communication means of the individual, for com 
paring the data representative of the measured parameter to 
the corresponding reference value and, upon detecting the 
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danger condition, Simultaneously actuating the indication 
means and the delay means. 

The access request means may be programmed for auto 
matically dialing a phone number of the central monitoring 
Station, and transmitting a signal representative of an iden 
tification code of the individual together with the warning 
Signal. 

The measuring means and processing means are prefer 
ably accommodated within a single unit in the form of a 
wristwatch, while the personal communication means is 
preferably a cellular telephone of a Small size. 

The present invention may be used for monitoring various 
physiological parameters of the individual, Such as pulse 
rate, temperature, blood pressure and blood oxygen Satura 
tion. More Specifically, the invention is used for monitoring 
pulse rate and indicating of Sudden variations thereof and is, 
therefore, described below with respect to this application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and further constructional features and advantages 
of the invention will be better appreciated in the light of the 
ensuing description of a preferred embodiment thereof, 
given by way of example only, with reference to the accom 
panying drawings, in which: 

FIG. 1 is a pictorial representation of a System according 
to the invention, worn by an individual; 

FIG. 2 is a block diagram showing the principal compo 
nents of the system of FIG. 1; 

FIG.3a is a block diagram showing a detail of a processor 
for use with the system of FIG. 2; 

FIG. 3b is a block diagram more specifically illustrating 
a personal communication unit of the system of FIG. 2; and 

FIG. 4 is a flow diagram illustrating the principal Steps for 
operating the processor shown in FIG. 3a. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to FIG. 1, there is illustrated a System, generally 
denoted 10, which is worn by an individual 11 for monitor 
ing his pulse rate. The System 10 comprises a portable unit, 
generally at 12, which is in the form of a wristwatch having 
a conventional Strap 14 for overlying a region of the indi 
vidual's wrist around his radial artery. The individual 11 can 
Switch on the system 10 by pressing a push-button 18 
appropriately accommodated on the wristwatch 12. A con 
ventional cellular phone 20 (constituting a personal com 
munication means) is Supported on a waist-belt 22 worn by 
the individual 11. Alternatively, although not specifically 
shown, the cellular phone 20 may be carried within a pocket 
and, preferably, a shirt pocket 22a of the individual. The 
cellular phone 20 allows the individual 11 to communicate 
with a central monitoring Station through a communication 
link, and typically comprises either a phone receiver or a call 
button, which is not Specifically shown. 

FIG. 2 shows the principal components in the system 10. 
A Suitable transducer 24 is provided and actuated by a Switch 
means 26 in a conventional manner for Sensing the indi 
vidual’s pulse rate. The construction and operation of the 
transducer 24 do not form the part of the present invention 
and therefore are not be described in detail, except to note 
that it is located on or around the individuals radial artery 
being Suitably accommodated within the Strap 14. Coupled 
to the transducer 24 is a processor 28, which is, in turn, 
wireless coupled to the cellular phone 20, the details of 
which will be described further below with reference to FIG. 
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4 
3b. The central monitoring station 30 to which the cellular 
phone 20 is coupled may be of known type and is, therefore, 
not specifically described. It should be noted that the trans 
ducer 24 can be Switched on/off either manually by pressing 
the button 18, or automatically by the processor 28. 

Turning now to FIG. 3a, there are functionally illustrated 
the main assemblies of the processor 28. Thus, the processor 
28 includes a programming means 32 directly intercon 
nected between the transducer 24 and the cellular phone 20, 
in a manner to receive data representative of the pulse rate 
measured by the transducer 24, process the received data and 
transmit the processed data to the cellular phone 20. Coupled 
to the programming means 32 is a memory 34 for Storing 
previously inputted reference data, namely the allowed 
limits for the pulse rate of the individual. Further coupled to 
the programming means 32 is a memory 36 for Storing the 
processed data. 

It will be thus readily understood that the main functions 
of the programming means 32 are as follows: 

1) receiving from the transducer 24 data representative of 
the measured value of the pulse rate; 

2) comparing the received value to the reference value 
stored in the memory 34; 

3) if the received value is within the allowed limits, 
allowing the transducer 24 to continue Sensing the 
pulse rate; if the measured value appears to be out of its 
allowed limits, generating a respective warning Signal 
representative of comparison analysis, and 

4) transmitting the warning signal to the personal cellular 
phone 20, and automatically Storing the warning Signal 
in the memory 36 to keep a record thereof. 

The Warning Signal generated by the programming means 
32 for inputting the cellular phone 20 is thus in the form of 
a radio signal, and the System 10, therefore, further includes 
a conventional antenna, which is not Specifically shown. 

FIG. 3b shows functionally the main components of the 
personal cellular phone 20. An indication means 38 is 
provided and connected to the programming means 32 So as 
to be actuated by the warning Signal and generate an 
indication signal for the individual 11, for example a Sound 
Signal. Coupled to the indication means 38 in a conventional 
manner is a receiver 40 having a speaker 42 for producing 
a vocal message representative of the comparison analysis. 
All these components are well known perse and need not be 
Specifically described. 

Further provided is a conventional time-out unit 44 con 
nected to the programming means So as to be fed by the 
warning Signal, and typically programmed to delay the 
output of the warning Signal for a preset period of time. It 
will be appreciated, that the time-out unit being a part of the 
cellular phone 20 operates Similar to a conventional auto 
matic answering machine which typically comprises a Self 
programming means for providing a certain outgoing mes 
Sage after a preset number of phone rings, which outgoing 
message is the warning Signal coming from the program 
ming means 32, in the present example. 
The phone unit 20 further includes an access requester 46 

coupled both to the receiver 40 and to the time-out unit 44 
So as to be selectively actuated either manually by the 
receiver, or automatically by the warning Signal coming 
from the time-out unit 44. The access requester 46 is in the 
form of a keypad usually employed in conventional cellular 
phones and can additionally comprise an automatic dialing 
mode. AS is known, the automatic dialing mode is a quick 
and convenient way of dialing which is done by a speed dial 
key actuated either manually or automatically. To use auto 
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matic dialing mode, the phone number of the central moni 
toring station 30 should be previously stored in a memory of 
the cellular phone. 

Thus, the access requester 46 keeps in its memory a 
record of the individual’s identification code together with 
the phone number of the central monitoring Station, and, 
when actuated, transmits the identification code of the 
individual together with the warning Signal, received from 
either the receiver 40 or the time-out means 44, to the central 
monitoring Station 30 through a communication link. The 
communication link thus provides a data channel (not 
shown) over which the warning signal can be transferred 
from the cellular phone 20 to the station 30, and allows for 
direct Voice interaction between the clinician at the central 
station and the individual 11. 

It is appreciated that means are provided at the central 
monitoring Station to indicate to the medical Specialists 
where the warning Signal comes from, namely from the 
time-out unit 44 which represents the more dangerous 
Situation implying that the individual is not in a position to 
make interventional action, or from the receiver 40 which 
enables the Specialist to speak to the individual. To this end, 
either separate receiving links are provided at the Station 30, 
or the access requester 46 is additionally programmed for 
adding to the warning Signal a respective code depending on 
how the requester 46 is actuated, i.e. via the receiver 40 or 
the time-out unit 44. 

Reference is now made to FIG. 4, illustrating a flow 
diagram of the principal Steps of operation of the System 10. 
Initially, the pulse rate of the individual 11 is measured by 
the transducer 24. Measured data is then processed by the 
processor 28 in the manner described above So as to deter 
mine whether the pulse rate of the individual is out of the 
allowed limits representing a potential danger to the indi 
vidual’s life. Thus, the pulse rate of the individual is 
continuously measured and processed until a danger condi 
tion occurs. When Such danger condition is detected, his 
personal cellular phone 20 starts to ring to call the individu 
als attention to immediately answer the phone. If the 
individual is sufficiently well and alert to answer the phone 
as described above, then the Speaker 42 presents the Vocal 
message reporting the dangerous situation. Depending on 
the gravity of the situation, the individual may also be 
recommended to contact medical Specialists at the central 
monitoring Station without delay and, if driving a vehicle, to 
Stop as Soon as possible. 

Hence, the individual himself, on the basis of received 
data, has to decide whether or not he needs to contact the 
monitoring center 30. In a preferred embodiment, he has the 
following two options. He can relate to the warning as being 
erroneous, in which case he can simply cancel the warning 
and Stop its transmission to the central monitoring Station for 
example by closing the phone. Alternatively, the individual 
can accept the accuracy of the Vocal information as a danger 
alert and transmitted to the monitoring center in a manner as 
previously described. 

In another embodiment in which the warning System is 
not automatically Stored, the individual has three 
options, including the two mentioned above and Simple 
Storage of the warning message in the memory 36 to 
keep a record thereof. For example, he might be 
running up a steep flight of Stairs and receive the Vocal 
message “YOUR PULSE HAS RISENTO 120”, which 
may be completely compatible with that activity. In this 
case, he can again choose either to cancel, or, possibly, 
to Store the warning message in the memory 36 of the 
processor 28 so as to keep a record thereof. The third 
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6 
possibility is that the individual accepts the warning as 
a danger alert and allows the warning Signal to be 
automatically relayed to the monitoring center in a 
manner as previously described. In the event that the 
individual does not answer his phone means during the 
predetermined period of time, the warning Signal is 
automatically transmitted to the monitoring center to 
notify medical perSonnel. 

Those skilled in the art will readily appreciate that many 
variations, modifications and changes may be applied to the 
invention as exemplified without departing from its Scope as 
defined in and by the appended claims. Thus, for example, 
the wristwatch 44 may be designed for detecting arrhythmia 
by providing additional transducer means for analyzing the 
individual's heartbeat, and/or for detecting changes in blood 
preSSure, and/or temperature, and/or blood oxygen content, 
or the like. Furthermore, the wristwatch 44 may comprise a 
liquid crystal display for displaying an information repre 
Sentative of the warning Signal. Additionally, it may have 
conventional clock mechanism with a clock-face. 
What is claimed is: 
1. A method for monitoring a health condition of an 

individual comprising the Steps of: 
(a) measuring at least one physiological parameter of the 

individual and generating measured data representative 
of Said at least one measured parameter; 

(b) processing the measured data to detect a potential 
danger in Said at least one parameter; 

(c) upon detecting the potential danger: 
(i) generating a warning Signal representative of the 

potential danger, 
(ii) providing an indication signal for indicating to the 

individual to actuate a personal communication 
device thereof; 

(d) if the individual actuates the personal communication 
device within a predetermined period of time, trans 
mitting an information message representative of Said 
warning Signal to the individual; 

(e) if the individual does not actuate the personal com 
munication device during Said predetermined period of 
time, transmitting data indicative of the warning Signal 
to a central monitoring Station. 

2. The method according to claim 1, wherein Said pro 
cessing of the measured data includes analyzing the mea 
Sured data in View of predetermined reference data. 

3. The method according to claim 1, further comprising 
the step of: 
upon receipt of the information message representative of 

Said warning Signal by the individual, initiating a 
contact with the central monitoring Station. 

4. The method according to claim 1, and also comprising 
the step of: 
upon receipt of the information message by the 

individual, cancelling the warning Signal. 
5. The method according to claim 1, wherein said infor 

mation message is a vocal. 
6. The method according to claim 1, wherein Said at least 

one physiological parameter is pulse rate. 
7. The method according to claim 1, wherein Said at least 

one physiological parameter is temperature. 
8. The method according to claim 1, wherein Said at least 

one physiological parameter is blood pressure. 
9. The method according to claim 1, wherein said at least 

one physiological parameter is blood oxygen Saturation. 
10. The method according to claim 1 further comprising 

the step of: 
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upon detecting the potential danger, automatically storing 
the warning Signal to keep a record thereof. 

11. A System for monitoring a health condition of an 
individual, the System comprising: 

measuring means for attaching to the individual to mea 
Sure at least one physiological parameter thereof and to 
generate measured data representative of Said at least 
One parameter, 

processing means coupled to the measuring means for 
processing the measured data So as to determine 
whether said measured data is indicative of a potential 
danger condition and, if So, generating a corresponding 
Warning Signal; and 

a personal communication device which is accommo 
dated in the vicinity of the individual and is wireless 
coupled to the measuring unit, the personal communi 
cation device including: 
indication means responsive to the warning Signal for 

providing an indication signal; 
time-out utility responsive to the warning Signal So as 

to delay its transmission for a predetermined period 
of time, 

message generating means for receiving the Warning 
Signal and generating an information message rep 
resentative thereof; 

receiver/transmitter means coupled to the message gen 
erating means and capable of, when actuated by the 
individual, transmitting the information message to 
the individual, and, when operated by the individual, 
allowing the warning Signal to be transmitted to a 
central monitoring Station, thereby acknowledging 
the receipt of the indication Signal by the individual; 

access request means coupled to the receiver/ 
transmitter means and to the time-out utility, So as to 
be either operated by the individual or be actuated by 
the time-out utility for automatically transmitting the 
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warning Signal to a central monitoring Station after 
Said predetermined period of time expires. 

12. The System according to claim 11, wherein the pro 
cessing means comprises: 

a first memory for Storing reference data associated with 
Said at least one physiological parameter; 

a Second memory for Storing a record representative of the 
Warning Signal; and 

Self-programming means coupled to the first and Second 
memory, and to the personal communication means of 
the individual, for analyzing the measured data in view 
of the corresponding reference data and, upon detecting 
the danger condition, generating and Storing Said record 
and actuating the indication means and the time-out 
utility. 

13. The System according to claim 11, wherein Said 
measuring means and processing means are accommodated 
within a Single unit adapted for wearing on a wrist of the 
individual. 

14. The System according to claim 11, wherein Said 
personal communication device is a portable telephone. 

15. The system according to claim 14, wherein the warn 
ing Signal generated by the processing means is in the form 
of a radio signal. 

16. The System according to claim 11, wherein Said at 
least one physiological parameter is a pulse rate. 

17. The system according to claim 11, wherein said at 
least one physiological parameter is a temperature. 

18. The system according to claim 11, wherein said at 
least one physiological parameter is a blood pressure. 

19. The system according to claim 11, wherein said at 
least one physiological parameter is a blood oxygen Satu 
ration. 


